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Abstract Observations and student perceptions are recognised as important tools for
examining teaching behaviour, but little is known about whether both perspectives share
similar construct representations and how both perspectives link with student academic
outcomes. The present study compared the construct representation of preservice teachers’
teaching behaviour as perceived by trained teacher observers and students. It also exam-
ined the predictive power of both measures of teaching behaviour for student academic
engagement. The theoretical framework of teaching behaviour used in this study is based
on evidence-based research derived from empirical teacher effectiveness research. The
study was part of a national project that included 2164 students and 108 teachers in The
Netherlands. Results suggest that, although observations and student perceptions of
teaching behaviour shared similar theoretical considerations, the construct representations
seemed to differ to some extent. Furthermore, although both perspectives are significant
predictors of student academic engagement, student perceptions appeared to be more
predictive of their perceived academic engagement than observations. Implications for
research on learning environments and teacher education are discussed.
Keywords Construct representation  Peer teacher ratings  Predictive quality 
Student perceptions  Teaching behaviour
Introduction
Research confirms that classroom social climates, in terms of teaching behaviours, are
important predictors of student success at schools (Maulana 2012; Van de Grift 2007).
However, how best to examine teaching behaviour remains inconclusive. Learning
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environments research recognises that teachers, students and observers have access to
different features of learning environments (Seidel and Shavelson 2007). This suggests that
the three sources of measurement are important sources for studying learning environ-
ments. Nevertheless, the history of learning environments research is strongly charac-
terised by the construction and application of instruments from student and teacher views
(Cavanagh and Romanoski 2006). Comparing teaching behaviour using observations and
student or teacher perspectives in learning environments research is rather limited. Hence,
little is known about the degree to which the construct representation measured by
observations and student surveys is comparable and how best to interpret the potential
differences in perceptions.
As in many countries, there is a national initiative in The Netherlands to improve
education by improving the quality of many educational levels (i.e. teacher education
institutions, schools, teachers, contexts). Specifically, the improvement of the quality of
teachers’ classroom performance has been emphasised to be one of the major concerns
(Ministerie van Onderwijs, Cultuur en Wetenschap 2012). In general, Dutch students’
performance in international comparison studies (e.g. PISA, TIMSS) has been good, with a
slight drop in (mathematics and English) performance observed in the last investigation
(OECD 2010). The next step that the country would like to achieve is to upgrade the good
performance to the excellent level. One important approach for achieving this is by
developing methods for assessing teaching behaviour that can help teachers to develop
their teaching behaviour in their zone of proximal development. The application of item
response theory is promising for this purpose (Cavanagh and Waugh 2011; Maulana et al.
2015).
Comparisons between teacher and student surveys measuring teaching behaviour reveal
rather low convergent patterns, as well as low predictive power for student outcomes
(Kunter and Baumert 2006; Maulana et al. 2011). Kunter and Baumert (2006) argue that
teacher and student perceptions of instructional practices are not merely different
methodological approaches to examining the same components of teaching practices.
Likewise, we anticipate that classroom observations by external observers and student
surveys of teaching behaviour are not simply different methodological approaches as well.
The methods might be tapping different representations of the meaning of ‘good’ teacher
behaviour. Both parties could attribute similar or different meanings to certain teacher
behaviour.
In this study, we aimed to compare the construct representation of the teaching beha-
viour of preservice teachers as perceived by observers and students by means of classical
test theory and item response theory (IRT). Specifically, Rasch modelling was applied.
Next, we examined the predictive power of classroom observations and student surveys of
teaching behaviour on student academic engagement. Combining classical test theory and
Rasch modelling together offers potential insight into the current knowledge base about the
reliability, validity and usefulness of different methods for measuring classroom practices.
Theoretical framework
Observation and survey as indicators of teaching behaviour
One dilemma with regard to evaluating (the effectiveness of) teaching behaviour deals with
selecting techniques that are powerful (enough) to reflect ‘real’ classroom practice and, at
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the same time, are predictive of various student outcomes. To date, there are (at least) three
common perspectives for measuring teaching behaviour: student self-report surveys, tea-
cher self-report surveys, and external classroom observations (Lawrenz et al. 2003).
Compared with observational measures, student and teacher surveys are mostly preferred
because these methods are considered more economical (cost-effective) than observations
(Fraser 1991, 2012). Besides, both student and teacher perceptions are based on their
(classroom) experiences over time, not merely from a single or limited number of
observations. Therefore, student evaluation of teaching has been one of the most widely-
used indicators of teacher effectiveness and educational quality (Spooren et al. 2012).
Furthermore, results of student surveys (but not teacher surveys) in the class can be
aggregated to the class level. De Jong and Westerhof (2001) showed that the quality of
aggregated class-level student perceptions is comparable to that of observation measures.
In fact, what students actually perceive could be more important than what outsiders
observe because student perceptions steer their own learning behaviour, based on their own
insights. Indeed, studies indicate that student perceptions are mostly more predictive of
student outcomes compared to observations (De Jong and Westerhof 2001; Seidel and
Shavelson 2007) and teacher perceptions (Scantlebury et al. 2001). Additionally, teachers
tend to overrate their own teaching behaviour and underestimate their judgements
regarding negative teaching behaviour (Maulana et al. 2012a, b).
However, student and teacher perceptions can be affected by how they perceive that the
data will be used—the so-called social desirability effect (Van de Grift et al. 1997).
Therefore, teachers might respond to questionnaires in a more socially-accepted way than
the real practice reveals. When possible, social desirability effects should be controlled for
in survey data. In addition, many external factors (i.e. teaching subject, teacher gender,
student gender) can influence the way in which respondents perceive teaching behaviour
that could reduce the objectivity of this technique (Aleamoni 1981; Maulana 2012a, b).
Therefore, results from self-report survey data should be interpreted with care and should
not be over-extrapolated (Saljo 1997).
Classroom observations, compared with student and teacher surveys, are considered as
the most objective method of measuring teaching practices (Worthen et al. 1997). This
method is recognised as an important procedure in the teacher training process (Lasaga-
baster and Sierrra 2011). Classroom observations allow judgements about what is hap-
pening in the classroom, and these judgments are assumed to be ‘free’ from the influence
of the first (i.e. students) and the second (i.e. teachers) parties (Lawrenz et al. 2003).
Nevertheless, the presence of observers can influence teachers’ behaviour as well (De Jong
and Westerhof 2001). Therefore, classrooms need to adapt to the presence of the observers,
before the real observation is conducted, in order to minimise the so-called observer
effects.
Given that both observations and student surveys have strengths and weaknesses, both
methods should be seen as complementary ways to measure teaching behaviour (trian-
gulation). Triangulation has also been viewed as a technique to ensure the validity and
reliability of instruments measuring complex classroom practices (Denzin 1997). However,
Riggin (1997) argued that triangulation can result in either complementary or conflicting
findings. Besides, using several methods to collect data for measuring teaching behaviour
is not efficient in terms of time and practical considerations. Consistent with Lawrenz et al.
(2003), we believe that it would be beneficial for classroom researchers to determine if a
particular method of data gathering would generally be useful for measuring teaching
behaviour because the literature reviewed earlier indicates the promising quality of student
surveys relative to teacher surveys for measuring teaching behaviour, it is logical that, after
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a valid and reliable observation instrument is available, constructing student surveys would
be the next logical step.
Construct representation of teaching behaviour
A major challenge in educational research is that there is insufficient evidence regarding
convergence between observations and student perceptions of teaching behaviour. The
concept of convergence is related to a construct’s representation and significance. As an
aspect of the internal validity, construct representation involves ‘‘the meaning of the
construct, in terms of the processes, strategies, and knowledge that are directly involved in
performance (Embretson 2007, p. 15). Low correlations between observations and student
perceptions of teaching behaviour are indicative of differences in the construct represen-
tation by the parties involved. Additionally, differing patterns of item difficulties within an
instrument measuring teaching behaviour can be a reflection of differences in the under-
lying mechanisms of teaching performance (Embretson 2007).
Construct significance deals with the predictive power of a construct to another measure
or other external criteria (external validity). A construct is considered significant when it
shows a significant relation to other (outcome) variables. For example, teaching behaviour
can be conceived of as a significant construct if it relates to academic engagement of
students: the better the quality of teaching behaviour, the higher the level of academic
engagement of students, and vice versa.
Teaching expertise and teaching behaviour
Teaching behaviour is a complex concept and multidimensional in nature (Shuell 1996).
We acknowledge different definitions of effective teacher behaviour as summarised by Ko
and Sammons (2013) and we endorse the definition focusing the effectiveness of
observable behaviours as seen in the classroom during a regular lesson. In the present
study, we focused on observable classroom behaviour that has been shown to have an
impact on student achievement. Choosing a narrow definition of teacher effectiveness can
be cost-efficient when the aim is to measure longitudinal improvement in effective
classroom behaviour. The instruments compared in this study are designed to measure the
impact of interventions aimed at improving (novice) teacher behaviour development.
According to reviews of research on the relationships between the basic characteristics of
teaching and academic outcomes, there are several observable teaching behaviour compo-
nents that are closely connected to the effectiveness of teaching: creating a safe and stimu-
lating learning climate, exhibiting efficient classroom management, displaying clear
instruction, activating learning, employing adaptive teaching and implementing teaching
and learning strategies (see Creemers 1994; Fraser 2007, 2012; Sammons et al. 1995; Seidel
and Shavelson 2007; Van de Grift 2007; Wubbels and Brekelmans 2012 for reviews).
Early studies on teaching expertise revealed qualitative differences between novice and
expert teachers: novice teachers have more difficulty when asked to interpret classroom
phenomena (Sabers et al. 1991); experts exhibit smoother routines (Berliner 1988), are
more accurate in their assumptions and hypotheses, and are more emotionally involved in
their work than novices (Berliner 1988). The work of Day (2007) revealed valuable
insights into factors influencing the development of teachers’ professional identity and
other psychological variables. However, these descriptions and insights are not easy to
operationalise when the aim is to reveal (small) developmental steps in (short-span) lon-
gitudinal studies.
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Valuable insights have been gathered with respect to subsets of teacher behaviour, such
as interpersonal relationships by Wubbels and Brekelmans (2005). A small number of
studies incorporate multi-behavioural facets in concert (e.g. Kyriakides et al. 2009;
Maulana et al. 2015; Sammons and Ko 2008; Van de Grift et al. 2011, 2014), thus allowing
testing for the unidimensionality of the construct ‘teaching behaviour’ and the possibility
of ranking items by item difficulty. These behavioural instruments with a broader spectrum
of observable behaviour are more suitable for measuring the impact of interventions aimed
at accelerating teaching behaviour when teachers of various proficiency levels are
involved.
Recent studies in primary and secondary schools revealed that teachers with
15–20 years of experience show the highest average performance levels of effective
teaching behaviour compared with less- and more-experienced teachers (Van de Grift and
Helms-Lorenz 2012). Among the teachers, preservice teachers show the lowest perfor-
mance levels, followed by beginning teachers. The ascending trend of teaching behaviour
performance reaches a peak after 15–20 years of experience, after which it starts to des-
cend fairly during in the period of 20–30 years of experience. After this period, teaching
performance begins to rise slightly. The pattern of this teaching behaviour performance has
been replicated in (cross-sectional) studies among various European countries (Van de
Grift 2007). From this study, we conclude that many years of experience seem to be
necessary to reveal highly-effective teaching behaviour. It would be beneficial for edu-
cational outcomes to have teachers with less experience displaying effective teaching
behaviour. We argue that this objective can be accomplished by increasing the level of
performance of preservice and beginning teachers. These group of teachers have great
impact on education because they stay in the teaching profession for the longest period of
time. To achieve this goal, the use of valid and reliable instruments for evaluating teaching
behaviour becomes essential.
Teaching behaviour and student engagement
Past research using teacher and student surveys shows that the quality of teaching beha-
viour is associated with students’ academic engagement (Anderson et al. 2004; Furrer and
Skinner 2003; Klem and Connell 2004; Patrick and Ryan 2007; Roorda et al. 2011).
Academic engagement, as in the present study, is conceptualised as the extent to which
students are psychologically and behaviourally engaged in academic tasks (Appleton et al.
2006; Van de Grift 2007). Students who have positive perceptions about teacher support
show good behavioural engagement with schooling and obtain high learning achievements
(Woolley and Bowen 2007). Additionally, student engagement in classroom activities
serves as a starting point for good academic grades (Finn 1989). Hence, student engage-
ment can be seen as an indicator of classroom effectiveness and a mediator between
classroom processes and student achievements (Virtanen et al. 2013).
Studies of the relationship between student engagement and classroom quality have
been typically undertaken using student and teacher surveys. In secondary education
particularly, the use of classroom observation to examine the relationship between class-
room quality and student engagement remains relatively scarce (Virtanen et al. 2013).
Research shows that observed teacher support in the classroom is a strong predictor of
student engagement and achievement as well (Allen et al. 2013; Cornelius-White 2007;
Roorda et al. 2011).
Based on the literature reviewed earlier, our study was designed to answer the following
research questions:
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1. How does the construct representation of observations compare with student
perceptions of teaching behaviour?
2. How does the predictive quality of observations compare with student perceptions of
teaching behaviour? More particularly, are observations and student perceptions
significant predictors of academic engagement?
We hypothesise that the construct representation of teaching behaviour is different
between observations and student perceptions. We also hypothesise that both observations
and student perceptions of teaching behaviour are significant predictors of student
engagement. Students’ perception of teaching behaviour is a stronger predictor of their
academic engagement compared to observations.
An accurate, reliable and valid measure of teaching behaviour would be a useful tool in
teacher assessment for measuring individual progression (micro level) but also to measure
the progression of the nationwide (preservice) teacher taskforce (macro level). Addition-
ally, the instrument can be useful in the scientific community to measure the effects of
interventions designed to accelerate teacher development, thus promoting the improvement
of educational outcomes.
Methods
The data reported are part of a national, longitudinal study of the relationship between the
development of the quality of teaching behaviour of preservice teachers and the prepa-
ration route of teacher education for Dutch secondary education. For each class partici-
pating in the study, students completed the questionnaire and the majority of their teachers
were observed by peer teachers who focused on various aspects of teaching behaviour
displayed by preservice teachers.
Sample
A total of 108 preservice teachers participated in this study. Of the participating teachers,
69 were female and 39 were male. The average class size was 22.8 (SD = 5.4). Teaching
experience ranged between 0 and 4 years (mean = 2.1, SD = 0.5). A small proportion of
classes/teachers of the participating students were not observed. Hence, the sample for the
student survey data was relatively larger than for the observation data. The study included
a nationally-representative sample of 2164 students of grade 9–13 in 98 classes from 44
secondary schools throughout the Netherlands. Students were distributed as follows across
grades: 30 % of the students were in grade 9, 32 % in grade 10, 21 % in grade 11, 14 % in
grade 12 and 3 % in grade 13. All schools were recruited based upon voluntary partici-
pation, and all the schools in the Netherlands were approached. The age of the students
ranged from 11 to 18 years (mean 16 years) and 53 % of them were girls.
Measure
Observations
In order to identify the teaching behaviour of preservice teachers, the observation instru-
ment originally developed for the International Comparative Analysis of Learning and
Teaching (ICALT, Van de Grift 2007) was used. This observation instrument was
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validated across several European countries including the Netherlands, Belgium, Germany
and England. The observation instrument was found to be reliable and valid for measuring
teaching behaviour (Van de Grift 2007; Van der Grift and Van der Wal 2010). Over the last
couple years, this observation instrument has been used in the Netherlands for teacher
training and research purposes. This instrument shows construct overlap with observation
instruments developed by Danielson (2013) and Pianta and Hamre (2009).1
The instrument consists of 32 items measuring six components of teaching behaviour,
namely (1) Safe and stimulating learning climate (four items), (2) efficient classroom
management (four items), (3) Clear instruction (seven items), (4) Activating learning
(seven items), (5) Adaptation of teaching (four items) and (6) Teaching–learning strategies
(six items, see Appendix 1 for an example of items). The behaviours were coded on a four-
point Likert scale representing the presence of the observed teaching behaviour, ranging
from 1 (predominantly weak) to 4 (predominantly strong). Higher scores within each scale
and across the dimension of teaching behaviour represent more effective teaching beha-
viour, and vice versa.
Every observer observed preservice teachers’ classroom practices (natural classroom
observation) using the observation instrument independently. Real-time coding (in lessons)
was used. Observers sat at the back of the classroom during the entire lesson (whole-lesson
coding). They focused first on examples of good practices (low-inference indicators).
These low-inference indicators help observers to rate the high-inference indicators.
Training of observers
All trained observers in this study were experienced teachers ([5 years of experience). Not
only were observers experienced in teaching, they also were experienced with coaching
preservice teachers. The majority of the observers were school coaches and school mentors.
Some observers observed multiple preservice teachers. They observed preservice teachers
teaching in their schools. All observers were trained prior to performing classroom obser-
vations, which were organised in sessions of 5–12 participants. Four trainers involved were
lecturers of the department of teacher education. Background information about the items
was presented, based upon studies showing evidence of effectiveness of teacher behaviour.
The scoring procedure for behaviour was explained. The observation instrument was studied
and questions concerning comprehension and formulation were answered. A video fragment
of a lesson of 15 min was shown. Trainees judged the behaviour using the observation
instrument. The trainers requested all the participants to reveal their judgements. Differ-
ences and similarities were discussed and defended with the aim of reaching consensus. A
second video fragment was presented following the same procedure. The forms were col-
lected to determine the inter-rater reliability. Observer agreement for all teaching behaviour
scales was reached at an above-satisfactory level (inter-rater reliability[0.70).
Student questionnaire
As part of the national project, a student questionnaire, which is theoretically consistent
with the observation instrument, was developed to capture student perceptions of their
teachers’ teaching behaviour. The items of the student questionnaire were developed
through the following steps: (1) adjusting items of the ICALT observation instrument in
terms of language use and formulation in order to meet the comprehension level of
1 For a comparison, see Maulana et al. (2014).
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secondary-school students about the measured constructs; (2) studying the literature about
effective teaching behaviour in order to generate ideas about additional items; and (3)
generating additional items based upon the reviewed literature on effective teaching
behaviours and the existing scales of the ICALT observation instrument. To ensure that all
items in the student questionnaire were qualitatively comparable to the items and scales of
the observation instrument, face validity was checked by the authors together with the
original developer of the ICALT instrument.
Compared with the observation instrument, which is more holistic regarding its wording
and formulation because it is targeted at trained observers who are knowledgeable about
effective teaching constructs and behaviour, the student questionnaire is more concrete and
specific and represents items that are reflective of the same aspects of effective teaching
behaviour that are suitable for tapping student perceptions in secondary education. The first
draft of the questionnaire consisted of 71 items. After performing initial reliability anal-
yses, it was found that eight items contributed negatively to the scale reliability (two were
reverse-scored items). After conducting face validity for these eight items, we decided to
exclude the items from the questionnaire and used the 64-item version for further analyses.
The number of items within each scale in the 64-items version is: (1) Safe and stimulating
learning climate (12 items), (2) Efficient classroom management (eight items), (3) Clear
instruction (11 items), (4) Activating learning (17 items), (5) Adaptation of teaching (six
items) and (6) Teaching–learning strategies (ten items, see Appendix 2 for an example).
All items were answered on a four-point Likert scale ranging from 1 (Completely disagree)
to 4 (Completely agree).
Academic engagement
Student self-report of academic engagement measure was used as an external criterion to
examine the predictive quality of teaching behaviour. The measure was based on a scale
developed by Van de Grift (2007), which is conceptually consistent with that of Maulana
(2012a, b), which emphasises psychological and behavioural engagement. The scale
consists of six items provided on a four-point response scale ranging from 1 (completely
not true) to 4 (completely true). Examples of items are ‘‘I participate well during the
lesson’’, ‘‘I do my best during the lesson’’ and ‘‘I pay attention during the lesson’’. The
internal consistency of the scale is very good (Cronbachs’ a = 0.88).
Data-analytic approach
Prior to answering the research questions, we conducted preliminary psychometric anal-
yses including exploratory factor analyses (EFA), reliability analyses, correlational anal-
yses and intra-class correlations on peer teacher and student ratings. The results of the
preliminary analyses were important for determining subsequent analyses. Smith (1996)
showed that, when the data are dominated equally by uncorrelated factors, factor analysis
is an appropriate method for examining the unidimensionality of a latent construct but,
when the data are dominated by highly correlated factors, Rasch modelling is more suit-
able. Therefore, we conducted factor analysis as a preliminary examination of the data.
Furthermore, we performed Rasch modelling (with dichotomous responses)2 in order to
examine the construct representation of the observation instrument and the student
2 Following Maulana et al. (2015), the original four-response category scores were transformed into
dichotomous scores using the following criteria: 1 and 2 = 0, 3 and 4 = 1.
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questionnaire on teaching behaviour (Research question 1). Rasch modelling offers
advantages over classical test theory for studying teaching behaviour: ‘‘(1) producing
linear, unidimensional scales; (2) requiring that data must fit the measurement model; (3)
producing scale-free person measures; (4) producing sample-free item difficulties; (5)
calculating standard errors; (6) estimating person measures and item difficulties on the
same linear scale in standard units (logits); and (7) checking that the scoring system is
being used logically and consistently. An additional reason for the increased use of Rasch
measures is that they have been shown to be better than ‘measures’ based on classical test
theory (just using the total score as the ‘measure’ on a set of items after and, most often,
not even with Confirmatory Factor Analysis). Rasch measurement requires the researcher
to design the items in a scale from easy to hard, but with certain conditions in mind. The
conditions mean that the probability of answering positively must be related to the dif-
ference between the person measure (technically the person parameter) and the item dif-
ficulty (technically the item parameter)’’ (Cavanagh and Waugh 2011, p. xi).
The ordinary unidimensional Rasch model can be considered as a family of item
response theory (IRT) which has more stringent assumptions compared to a classical test
theory family. In order to satisfy the Rasch model, a set of items in the instrument should
meet the following assumptions: (1) the items in a Rasch scale must have the same
discriminatory power (assumption of parallelism of the item characteristic curves); (2)
together, the items must measure one and the same latent skill in a homogeneous way
(assumption of unidimensionality); and the response to one item may not influence the
response to another, except for an influence that can be explained by the latent variable that
is the measurement objective of the set of items (assumption of local stochastic inde-
pendence) (Van de Grift and Van der Wal 2010).
Von Davier (1994) introduced an extension of the Rasch model, called the mixed Rasch
model, which extends the ordinary unidimensional Rasch model by assuming that a non-
homogeneous sample can be classified into Rasch-homogeneous subsamples. This means
that the Rasch model might not hold for a given data set although it is expected to hold
from theoretical points of view because the data consist of more than one homogeneous
subgroup of subjects. The Rasch model holds within each of these subgroups, meaning that
the items form a unidimensional construct within each subgroup, but that the subgroups
reveal different rank orders of item difficulties. The model fit of the Rasch model was
tested by comparing the one-subgroup (ordinary Rasch model) and the mixed Rasch
model. Because we did not have a specific hypothesis about the number of the latent
subgroups, we tested a number of latent subgroups until the fit of the model could not be
improved. To select the best-fitting model, the fit statistic indicator called Consistent
Akaike Information Criterion (CAIC; Bozdogan 1987)3 was used. The lowest value on this
criterion is indicative of the best model-data fit.
To evaluate the model-data fit within a model (i.e. in a Rasch model), the fit statistics of
likelihood ratio (LR), Cressie-Read (CR), Pearson v2 and Freeman-Tukey (FT) were used.
These fit statistics are derived from a parametric bootstrapping method which is a better
way of evaluating models than information criteria. When the data are sparse (i.e. lots of
possible response patterns, most of which are not observed), only C-R and Pearson v2
statistics are suitable to interpret (Von Davier and Rost 1994).
3 Akaike’s Information Criterion (AIC), Bayesian Information Criterion (BIC) and Consistent Akaike’s
Information Criterion (CAIC) can be used to compare models. However, AIC risks an overestimation when
the sample is large (N[ 100; Tu and Xu 2012).
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Next, we performed multilevel analyses (with class as level 2 and student as level 1) to
investigate the predictive quality of peer teacher and student ratings of teaching behaviour
on students’ academic engagement (Research question 2). Based on past research showing
that teaching subject, teacher gender and student gender affect student engagement and
teaching behaviour (Maulana 2012a, b; Opdenakker et al. 2012), these variables were
entered as control variables. All significant results under the 95 % confidence interval were
retained. We used SPSS version 20, WINMIRA (Von Davier 1994), Mplus (Muthen and
Muthen 1999) and MLwiN (Rasbash et al. 2005) to analyse the data.
Results
Construct representation observations and student perceptions of teaching
behaviour
Preliminary analysis
We performed factor analyses using principal component analysis on the observation data.
Results indicated that a six-factor solution could be extracted. The six components
accounted for 68 % of the variance. The first component accounted for 42 % of the
variance, the second for 8 %, the third for 6 % and the remaining for about 4 % each.
Reliability analyses showed that all scales had good internal consistencies (see Table 1),
ranging from 0.72 (Adaptation of teaching) to 0.89 (Teaching learning strategy). Intra-class
correlations between scales ranged between 0.37 (Activating learning) and 0.60 (Teach-
ing–learning strategy), indicating that a significant amount of variance could be found at
the teacher/class level. This means that the observation scales could distinguish between
teacher/class differences in teaching behaviour. Moreover, mean inter-scale correlations
ranged from 0.59 (Safe and stimulating learning climate) to 0.69 (Clear instruction and
Activating learning). This indicates that, although there was an overlap among teaching
behaviour components, the scales measured distinct aspects of teaching behaviour. A much
larger variance explained by the first component than the remaining ones and high inter-
scale correlations suggest preliminary support for the unidimensional construct of teaching
behaviour as measured by the observation instrument.
Furthermore, consistent with the number of hypothesised scales as evident in the
observation instrument, results of factor analyses of the student data showed that the items
loaded onto six components as well. Inspection of the items showed solutions that match
our theoretical constructs of teaching behaviour. The six components accounted for 55 %
of the variance. The first component accounted for 41 % of the variance, the second for
4 %, the third for 3 %, and the remaining for about 2 % each. Regarding the reliability of
items, the internal consistency estimates for all scales were above the satisfactory level,
ranging from 0.81 (Clear instruction) to 0.98 (Activating learning) at the class level (see
Table 1). Moreover, intra-class correlations between scales ranged between 0.18 (Clear
instruction) and 0.50 (Activating learning), meaning that the student questionnaire scales
could distinguish between teacher/class differences in teaching behaviour. Mean inter-
scale correlations ranged from 0.71 (Classroom management) to 0.78 (Activating learn-
ing). This indicates that, although there was an overlap among aspects of teaching beha-
viour, the scales could measure distinct aspects of teaching behaviour as well. Again, a
much larger portion of variance was explained by the first component than the remaining
ones and high inter-scale correlations provided preliminary support for the unidimensional
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construct of teaching behaviour as measured by the student questionnaire. Additionally, a
slightly-moderate correlation between results of observations and student perceptions (at
the aggregated class level) was found (r = 0.26, p\ 0.05).
Inspection of the mean scores between observation and student survey scales indicated
that classrooms differed in the degree to which teaching behaviour was perceived by the
trained observers and students (see Table 1). In general, observers seemed to have more
favourable judgements with regard to Learning climate, Classroom management, and Clarity
of instruction than students, while students appeared to have more positive judgements
regarding Activating learning, Adaptation of teaching, and Teaching learning strategy than
peer teachers. Together, observers seemed to have a more positive judgement regarding the
less complex teaching behaviour than students, while students tended to have a more-positive
judgement regarding the more-complex teaching behaviour compared to observers.
Rasch analysis
Because the six components of teaching behaviour based on observation and student surveys
were highly correlated, we explored the construct representation of teaching behaviour in
more detail using Rasch analysis with dichotomous variables. To test the unidimensionality
of the teaching behaviour construct with dichotomous variables, we initially examined the
scree plots based on results of tetrachoric correlations matrix using EFA (Demars 2010). The
scree plots based on observation as well as student data appeared to show one dominant factor
(see Fig. 1). This suggests that the unidimensionality of the teaching behaviour construct is
reasonable. However, an examination of scree plots based on EFA results is a heuristic
approach rather than a statistical testing procedure. To confirm the unidimensionality of the
teaching behaviour construct, we performed Rasch modelling (see Table 2).
Results of the Rasch modelling for observation data revealed that the data were best
represented by the one-subgroup solution (CAIC = 2541.61). This means that the ordinary
unidimensional Rasch model fitted the data better than the mixed Rasch model
(CAIC = 2644.35). The reliability estimate for the ordinary unidimensional Rasch model
was 0.89, indicating a good reliability of the observation as a unidimensional measure (see
Table 3). Additionally, all four fit statistics for the ordinary Rasch model indicated good fit













Obs Que Obs Que Obs Que Obs Que Obs Que Obs Que
Safe and stimulating
learning climate
4 12 0.80 0.96 3.20 2.89 0.60 0.57 0.49 0.43 0.59 0.74
Efficient classroom
management
4 8 0.84 0.97 2.94 2.82 0.70 0.66 0.56 0.49 0.63 0.71
Clear instruction 7 11 0.88 0.81 2.92 2.80 0.66 0.45 0.53 0.18 0.69 0.75
Activating learning 7 17 0.81 0.98 2.68 2.70 0.60 0.65 0.37 0.50 0.69 0.78
Adaptation of teaching 4 6 0.72 0.93 2.05 2.80 0.80 0.62 0.39 0.47 0.60 0.72
Teaching–learning
strategy
6 10 0.89 0.94 2.30 2.70 0.86 0.55 0.60 0.35 0.60 0.72
Obs Peer teacher data, Que student survey data
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with the data (p[ 0.05). Hence, observation data held the property of a Rasch model
sufficiently, suggesting that teaching behaviour can be regarded as a unidimensional latent
construct.
For student data, the mixed Rasch model with a two-subgroups solution
(CAIC = 43,461.51) appeared to fit the data better than the ordinary Rasch model
(CAIC = 43,914.21). The relatively best solution, according to CAIC, was the two-sub-
groups solution because only a trivial change in the CAIC (DCAIC = 2.63) was visible
from the two-subgroups to the three-subgroups solution. Besides, the BIC index increased
from the two-subgroup to the three-subgroup solution. Hence, the two-subgroups solution
was accepted as appropriate for the student data. The size in each subgroup was: Subgroup
1, 61 %; Subgroup 2, 39 %.
These findings suggest that student perception data were non-homogeneous as a whole,
but could be classified into two Rasch-homogeneous subsamples. Nevertheless, Cressie-
Read and Pearson v2 statistics were significant (p = 0.00), indicating that, although the
mixed Rasch model fitted the data better, there still was room for improvement. Table 3
shows the mean teaching behaviour estimates, standard deviations, mean raw scores and
reliabilities for each subgroup of the student ratings. The teaching behaviour estimates
differed between subgroups, accounting for 2.53 for Subgroup 1 and -0.32 for Subgroup
2. Reliabilities appear to be good for both subgroups, ranging from 0.86 (Subgroup 1) to
0.94 (Subgroup 2). The inter-correlation between Subgroups 1 and 2 was 0.05, suggesting
that the item difficulty orders were highly distinct between the subgroups.
Additional inspection of the results of Rasch modelling associated with individual
preservice teachers’ performance level of teaching behaviour (see Fig. 2) showed different
patterns of performance levels, based on observations and student perceptions. According
to trained observers, the performance level of the majority of preservice teachers was low
(50 %), followed by high (31 %) and average (19 %), respectively. In contrast, student
perceptions showed that the performance level of the majority of preservice teachers was
high (49 %), followed by a rather similar proportion for low and average (26 % each).
Predictive quality of observations and student perceptions of teaching behaviour on
student academic engagement.
Multilevel modelling revealed an important role of teaching behaviour for students’
academic engagement as perceived by trained observers and students (see Table 4). Both
observations and student perceptions of teaching behaviour could significantly predict
students’ academic engagement. However, the significant effect of student perceptions
(p\ 0.01) revealed a more powerful prediction than that of observations (p\ 0.05).
Student perceptions of teaching behaviour could explain about 13 % of the variance in
students’ academic engagement, while observations could explain only about 4 % of the
Fig. 1 Scree plots based on tetrachoric correlations for peer teacher ratings (left) and student perceptions
(right) of teaching behaviour
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variance in engagement. Together, both observations and student perceptions of teaching
behaviour could explain about 14 % of the variance in students’ academic engagement.4
The effects remained statistically significant even after adjusting for some controlled
variables. This suggests that student perceptions of teaching behaviour were more pre-
dictive of their academic engagement than observations, although observations remained
important as well. Model 4 also indicated that teaching subject had a negative effect on
student engagement, which indicates that students in non-science classes (e.g. language,
economy, sociology) reported lower levels of academic engagement compared to their
peers in science classes (mathematics, biology, physics, chemistry).
Conclusions and discussion
Based on analyses of the construct representation of observations and student perceptions
measuring the teaching behaviour of preservice teachers, we found that both instruments
revealed a comparable factor structure in terms of the number of factors and the magnitudes of
Table 3 Descriptive statistics of the one-subgroup solution of observation data and the two-subgroup
solutions of student survey data
Statistic Observation data Questionnaire data
Subgroup 1 Subgroup 2
Mean teaching behaviour 0.59 2.53 -0.32
SD teaching behaviour 1.64 1.45 1.39
Mean score 18.46 53.68 28.42
Reliability 0.89 0.86 0.94
Intercorrelation NA 0.05
NA Not applicable
Fig. 2 Peer teacher ratings and
student perceptions of teaching
behaviour for three performance
levels based on results of the best
fitted Rasch model (percentages)
4 We also analysed a single-level model regarding the relationship between peer teacher ratings and student
perceptions of teaching behaviour and students’ academic engagement. As expected, we found larger effects
in the single-level model compared with the multilevel model (student perceptions explained about 28 % of
the variance, peer teacher ratings explained about 16 % of the variance, and together they explained about
33 % of the variance). When the data were structured hierarchically (i.e. students nested within classes),
estimations based on the single-level model tended to overestimate the effects. Hence, the multi-level model
was more appropriate.
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eigenvalues. The six-factor structure underlying one dimension of the teaching behaviour
construct, found in both instruments, was consistent with the number of hypothesised scales
of teaching behaviour. Furthermore, both instruments showed reliabilities at above satis-
factory levels (student data: 0.81–0.98; Observation data: 0.72–0.89; see Table 1), were able
to detect between-class differences with regard to teaching behaviour, and revealed that,
although overlapping was inevitable, each factor measured a hypothesised scale of teaching
behaviour. This preliminary result suggested that, in terms of classical test theory analysed
heuristically, the construct structure of observations and student perceptions instruments was
comparable. However, the low correlation between observations and student perceptions of
teaching behaviour could be indicative of construct differences being measured.
Furthermore, Rasch analysis showed that the construct representation of observation
data was different from that of student data. The teaching behaviour construct in obser-
vation data was best represented by an ordinary unidimensional Rasch model, suggesting
that all items in the observation instrument could be ordered on a single latent continuum,
and that this ordering of items was identical for all respondents. No structural differences
were found in the observation data. Hence, the same unidimensional construct, namely,
teaching behaviour, was measured uniformly and similar interpretations applied. Teaching
behaviour appeared to be well measured in these data. This finding is consistent with the
previous research that the ordinary Rasch model represents the observation instrument
measuring teaching behaviour in the context of primary education (Van de Grift 2007) as
well as secondary education (Van de Grift et al. 2013).
The Rasch model applied to student data as well, but the mixed Rasch model with two-
subgroups solution fitted the data better than the more restrictive ordinary Rasch model and the
mixed Rasch model with three-subgroups solution. In the mixed Rasch model with two-subgroups
solution, the Rasch model held within each subgroup, but structural differences in item parameters
between the two subgroups existed. This suggests that the construct representation of the student
survey data was affected by latent subgroups, suggesting that the same construct was not measured
uniformly for all respondents and the same interpretations did not apply. This implies that inter-
pretations of teaching behaviour in traditional test use based on a single group is not appropriate.
A relatively different construct characteristic between observations and student percep-
tions indicated by the Rasch modelling results provides support for rather low agreement
between the two measures of teaching behaviour. At the dimension level, the same theoretical
construct of teaching behaviour was being measured from the perspective of trained obser-
vers and students. Observers observe teaching behaviour in a uniform way in relation to the
ordering of item difficulties, while two subgroups of students perceived the rank order and
item difficulties differently. A low agreement in the perceptions of teaching behaviour
measured by observations and student perceptions suggests that, even when the latent con-
struct is theoretically identical, it is less clear whether or not the same theoretical construct is
being assessed from the perspective of observers and students. However, this does not nec-
essarily mean that trained observers and secondary-school students are not able to recognise
characteristics of classroom environments reflective of preservice teachers’ teaching beha-
viour. Rather, both respondents generally seem to interpret the construct in question rather
differently. Patton (1980) argued that differences in perspectives are advantageous and
provide the opportunity for better understanding the complexity of classroom practices.
A rather moderate agreement in the construct representation found is probably
attributable to the more positive perceptions of students than observers as was also indi-
cated in a past study (Marsh 1984). Indeed, we found that students perceived that the
majority of their teachers have a high level of teaching performance. By contrast, observers
rated the majority of teachers as having a low level of teaching performance. Given that
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both measures of teaching behaviour appear to measure the teaching behaviour of pre-
service teachers reliably, the slight moderate agreement seems to be a function of differ-
ences in observers and student perceptions, as was also shown in a past study (Lawrenz
et al. 2003). Regardless of this, results from observations and student perceptions could be
complementary in unravelling the complexity of teaching behaviour from different per-
spectives and suggest that the reality of the situation is not based on a single truth (Fraser
2012; Saljo 1997). Another possible explanation of a lack of convergence regarding the
construct representation between the two measures might be attributable to differences at
the item level. Although the two measures were developed in a rather identical way, the
student questionnaire has more items than the observation instrument. Hence, it is rea-
sonable to assume that the student questionnaire taps more comprehensive information
about teaching behaviour compared with the observation instrument.
Regarding the relationships with student academic engagement, student perceptions of
teaching behaviour was more predictive than observations. This finding is consistent with
past studies associated with the superior predictive quality of student perceptions on student
outcomes (De Jong and Westerhof 2001; Fraser 1991; Kunter and Baumert 2006; Maulana
2012a, b; Seidel and Shavelson 2007). This finding is also in line with the meta-analysis of
Roorda et al. (2011), showing that associations between teaching behaviour and engagement
are stronger when behaviour and engagement are measured using the same informants.
Observations of teaching behaviour were significant predictors of student engagement as
well. This suggests that the inclusion of observations is not only useful for assessing the
performance of preservice teachers, but it also supports the additional significance of
observations in examinations of classroom practices related to student outcomes. Consistent
with this, Lawrenz et al. (2003) and Cornelius-White (2007) showed that both observer and
student perceptions are effective measures of classroom practices in relation to student
outcomes. Observations could also be an effective tool for feedback purposes leading to
enhanced effective learning outcomes for preservice teachers (Lynch et al. 2012).
The finding that the mixed model fitted to the student data leads us to conclude that student
perceptions of behaviour are not to be interpreted without caution. One could argue that
teaching experience could explain this result. Inexperienced teachers are often more unclear
and variable in their behaviour, which could compromise certain student perceptions. An
alternative explanation could be that students’ lack of knowledge and skills regarding
teaching makes it impossible to recognise the quality of more-complex teaching behaviour, in
the same way that novice teachers also fail to recognise this complexity (Berliner 1988).
Some students might have more experience in teaching (teaching siblings, providing
homework classes, or by providing sport instructions). These students might be responsible
for the mixed Rasch model results. Further research is called for to enhance insight into the
processes underlying student judgements. These underlying mechanisms have been shown to
be related to students’ academic engagement in this study. It seems to be relevant to unravel
these psychological processes in order to help (student) teachers and researchers to interpret
student evaluations and, more importantly, to comprehend how teachers affect their students.
Additionally, we found that observers seemed to have more-favourable judgements
regarding learning climate, classroom management and clarity of instruction than students,
while students appeared to have more positive judgements regarding activating learning,
adaptation of teaching and teaching–learning strategies than peer teachers. More particularly,
observers rated the adaptation of teaching and teaching–learning strategy significantly lower
than students. More in-depth study is needed because reasons for these differences remain
inconclusive. One possible explanation could be that observers tend to rate lower because of
rather limited time to observe preservice teachers (based solely on one lesson). One might
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argue that some behaviours have a higher chance of occurring on one occasion than another.
Subsequently, this can be seen as a potential limitation of the current study. We acknowledge
that assessing teaching by means of observations is a complex and costly approach. When
possible, future researchers should try to incorporate more observation moments to get a more
representative picture of teaching behaviour from the observer perspective. In the context of
preservice teachers, they can use the observation instrument and student questionnaire as
diagnostic tools to assess their own teaching and also that of their school mentors. An
additional explanation can be sought in the ability of experienced teachers to recognise the
complexity of teaching behaviour (Berliner 1988). The low ratings might reflect trained
observers’ ability to recognise readily the skills that are lacking. Information gathered from
these tools is useful for their learning process in becoming effective teachers.
In conclusion, the present study contributes to the existing debate about potential differ-
ences in the construct representation of teaching behaviour measured by observations and
student surveys by means of Rasch modelling. The Rasch approach has been useful for
determining whether or not the same constructs are being measured from two different
informants (student perceptions and observer ratings). Consistent with the idea of Cavanagh
and Waugh (2011), Rasch measurement can be applied to learning environments research for
assessing the quality of instruments more precisely than classical test theory. Additionally, the
study supplements the body of knowledge regarding how best to examine teaching practices in
terms of teaching behaviours that meet the educational initiatives for improving student
outcomes. Good reliability and validity for both observations and student perceptions offer
more alternatives for examining classroom practices, depending on the specific goals. For
teacher education particularly, our study suggests that both instruments can be used effectively
to support the teaching performance of preservice teachers. A relatively moderate agreement
in the construct representation of teaching behaviour as perceived by observers and students
offers ideas for researchers in the field of learning environments and teacher education for
investigating different perspectives of teaching behaviour more closely. Differences in per-
spectives reflect a wealth of information about the complexity of classroom practices.
For an examination of links between teaching behaviour and student outcomes, student
perceptions provide the most informative approach. Additionally, observations appear to
be more appropriate for more in-depth examination of teaching behaviour by continuing
the investigation of low-inference indicators. Hence, the decision about which measure to
use for assessing classroom practices should depend on the specific goal in mind. Given
that the student questionnaire used in the present study is relatively lengthy, future research
would benefit from a more-economical version with comparable (or even better) psy-
chometric qualities. Finally, it is our hope that this article will stimulate global discussion
among researchers in the field of learning environments and teacher education regarding
the examination of teaching skills across countries. Ideas for collaboration among countries
regarding the international comparison of teaching skills are welcome.
Acknowledgments This study was part of a national research project about the relationship between the
development of the quality of teaching behaviour of preservice teachers and the preparation route of teacher
education in Dutch secondary education (http://www.rug.nl/lerarenopleiding/onderzoek/teachingTeacher
Education/inductie?lang0nl, http://www.rug.nl/lerarenopleiding/onderzoek/opleidenindeschool/index). This
project was financed by the Nederlandse organisatie voor Wetenschappelijk Onderzoek (NWO, project
number 411-09-802). NWO funds scientific research at Dutch universities and institutes.
Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 Inter-
national License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution,
and reproduction in any medium, provided you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license, and indicate if changes were made.




Table 5 Examples of dimensions and the corresponding items of observation instrument
Dimension High inference indicator Low inference indicator







Shows respect for the pupils in
behaviour and language use
1 2 3 4 Allows pupils to finish
speaking
0 1






Ensures a relaxed atmosphere 1 2 3 4 Addresses the children in a
positive manner
0 1









Ensures the lesson proceeds in an
orderly manner
1 2 3 4 Intervenes timely and
appropriately in case of
disorder
0 1
Safeguards the agreed rules
and codes of conduct
0 1
Uses the time for learning
efficiently
1 2 3 4 Starts the lesson on time 0 1
Does not keep pupils
waiting
0 1
Clear instruction Presents and explains the subject
material in a clear manner




Gives clear explanation of how to
use didactic aids and how to
carry out assignments
1 2 3 4 Explains how lesson aims









Stimulates pupils to think about
solutions
1 2 3 4 Shows pupils they can take
towards a solution
0 1
















Dimension High inference indicator Low inference indicator





Offers weaker learners extra
study and instruction time
1 2 3 4 Gives weaker learner extra
study time
0 1
Gives weaker learners extra
exercises/practices
0 1
Adjusts instructions to relevant
inter-learner differences











Teaches pupils how to simplify
complex problems




Teaches pupils to order
complex problems
0 1
Teaches pupils to check solutions 1 2 3 4 Teaches pupils how to
estimate outcomes
0 1
Teaches pupils how to
predict outcomes
0 1
Table 6 Examples of dimensions and the corresponding items of student questionnaire
Dimension My teacher… Rating
Safe and stimulating learning environment Treats me with respect 1 2 3 4
Ensures that I feel relaxed in class 1 2 3 4
Efficient classroom management Applies clear rules 1 2 3 4
Ensures that I use my time effectively 1 2 3 4
Clear instructions Uses clear examples 1 2 3 4
Explains everything clearly to me 1 2 3 4
Activating learning Involves me in the lesson 1 2 3 4
Ensures that I do my best 1 2 3 4
Adaptation of teaching Connects to what I know or am capable of 1 2 3 4
Checks whether I have understood the subject matter 1 2 3 4
Teaching learning strategy Explains how I should study something 1 2 3 4
Explains how I need to do things 1 2 3 4
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